Effects of cholinesterase inhibitors on evoked responses in field CA1 of the rat hippocampus.
The anticholinesterases, diisopropylfluorophosphate (DFP) and eserine, were bath applied to submerged rat hippocampal slices. Eserine at concentrations from 100 nM to 100 microM did not produce a significant change in the amplitude of either the orthodromic or antidromic population spike (PS). DFP also produced no significant change in either response at concentrations from 10 nM to 10 microM. In 100 microM DFP, there was a reversible depression in the orthodromic PS but no change in the antidromic response. However, both anticholinesterases elicited a second PS at most concentrations tested. Whereas the second PS elicited by eserine treatment was reversible, the second PS produced by DFP was not reversible. Neither compound elicited spontaneous activity. Application of acetylcholine, carbachol or muscarine produced second PSs which were blocked by the muscarinic antagonists atropine and quinuclidinyl benzylate. Whereas atropine reduced the amplitude of the second PS elicited by 1 microM DFP and 10 microM eserine, neither atropine nor quinuclidinyl benzylate affected the amplitude of the second PS in 10 microM DFP or 100 microM eserine. The nicotinic antagonists, gallamine, hexamethonium and dihydro-beta-erythroidine (10 microM), were ineffective in reversing the second PS elicited by DFP or eserine. The excitatory effects of 10 microM DFP did not resemble those produced by the convulsant, bicuculline methiodide, which produced a large afterdischarge even in the presence of 10 microM DFP. It is concluded that 10 microM DFP and 100 microM eserine have effects in field CA1 that are probably not mediated by cholinergic mechanisms.